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Background:  The purpose of this article was to investigate the frequency of collateral venous pathways between the left brachiocephalic vein 
(LBV) and left atrium through an arcade comprising the left superior intercostal vein (LSICV), left vertical vein (LVV) and the pulmonary veins. These 
collaterals are a common finding in chest CT or MR angiographies and when enlarged, can act as an important potential cause of paradoxical 
embolism in certain predisposing conditions.
Methods: To serve as controls (Group 1), we evaluated the incidence of the LSICV/LVV pathway and communications with the left atrium in 
150 chest CT angiographies from general radiology referrals. We comprised Group 2 from a retrospective 2-year database search of patients with 
cryptogenic stroke and a negative initial work up for paradoxical emboli, whose chest CT or MR angiography by left arm contrast injection showed a 
visible right to left shunt through the LSICV/LVV collateral pathway.
Results:  Group 1 comprised of 105 men and 45 women with a mean age of 51 19 years. 73 (48%) were found to have the presence of a LSICV/
LVV. In 61 (84%) of these the LSIVC drained into the hemiazygos system; in 7 (9%) it drained into either the left atrium directly or via the left 
superior pulmonary vein. Over a 2 year period we found 7 cryptogenic stroke patients who met the inclusion criteria (Group 2). Communications 
between the LBV and the left atrium through a LSICV/LVV was seen is all 7 cases and was confirmed by an agitated saline transesophageal 
echocardiography (TEE) in two. An abnormal LBV vein was seen in 6 (86%) cases (absence in one, stenosis in 5). Moderate superior vena caval 
stenosis was seen in one and acute thrombosis of the right subclavian vein in one. Six patients had past history of an upper extremity central line 
placement.
Conclusion:  LSICV/LVV collaterals are common in the general population and can be a potential route for paradoxical emboli especially when 
stenosis of a draining vein such as left brachiocephalic vein exists. The presence of LSICV/LVV collaterals in cryptogenic stroke patients should be 
sought as this venous pathway presents a novel route for the potential etiology in patients with cryptogenic stroke.
